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Figure 1. Model 1242 Digital Multimeter with Handle/Stand and Test Probes 


rat 
andl utility, Favs 
arc . & well as Thve 


oe oe mi case. 


Denes re 


digital a, core 
achieve excelisn i. accuracy 

scale display is 10,000 digi 
te 19,988 as ts is provided, 
overic ; sic y rmieasur remnant 
racige: 
BC 


microar mperes. 
: oF 


nge for measure 
A custonrcesigr 
suvitched-C ae 
ment 


is converted to : 
ad yl 


“RMS om Cat ‘ecl 
AS volt ra 


re 


as on the most sensith 
20 volts an the high 


ne voltage droge it 
tonenwork. TP DC 


SPECIFICATIONS 


SZC Bec ees cane 3" high x 7" wide x 7.9" deep 
Weight 2.0.0... Approx. 4.5 pounds (2 kg) 
Display .. 00... Maximum Count: 19999 

Overrange Indication: Automatic (be- 
yond 19999} 

Polarity Indication: Automatic (for 
negative DC) 

Reading Rate: 10 per second, non- 
blink (100 millisec integration 
time}. 

Numeric Display by side-viewing neon 
glow tubes with integral decimal 
points. 

Power 


TI5VAC or 230VAC 

Tolerance: +15%, ~10% 

Line Frequency: 50Hz to 400Hz 

Power Drain: 10 watts nominal 

Combination carrying handle tilt-stand 
~ standard on all units, 

Leather carrying case — optional 


Requirements . . 


Accessories... . 


Additional 

Features .. Input protection fuse accessible from outside 
of unit. May be operated 500 volts 
above power line ground. Comrnon 
terminal may be operated no more than 
+500 volts away from power line 
ground or neutral, See DC Voltage 
Measurement paragraph under Oper- 
ation section for precautions to be 
observed when monitoring isolated 
sources, 

Operating 
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115V/230V +10%) 


laput 
Protection 

Range Zin Rated Accuracy Limit 
100mV 2100MQ +0.05% rdg +2 digit” 500V rms 
V0 21000 MQ 40.05% rdgt1 digit 500V rms 
10V 1OMS2 +0.05% rdg 1 digit 1000V peak 
100V 10 M& +0.05% rdg +1 digit 1000V peak 
1o00V 1OM&2 £0,05% rdg +1 digit 1000V peak 


* May be zeroed out for best accuracy. 


Overrange 

Capability - 100% (to 19999) on all ranges except 
the 1000V range where the al- 
lowable limit is 1000V DC. 

Resolution .... 10 microvolts 


Full Scaie Step Response (to within 0.05% 


of final value) .. 0.5 sec. 


Input Bias Current ... 2nA maximum at 25°C 


Temperature 
Influence ..... +40 PPM Rdg +0.4 digit/°C 


Normal Mode 


Rejection 40 dB minimum at GOHz 


Common Mode 
Rejection 


80 dB minimum with 1K unbalance at 
60Hz 


RESISTANCE 


Test Input 
Range Current Rated Accuracy Protection Limit 
1K 100 HA £0.15% rdg #1 digit 130V rms, continuous, 
10K 100 vA £0.10% rdg ti digit 230V 30 sec. max. 
100K 10 uA +£0,10% rdg £1 digit 250V rros 
IMQ THA £0.25% rdg £1 digit 250V rms 
10M@ 0.1 uA £0.5% rdg £1 digit 250V rms 
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INSTALLATION 


GENERAL 

inspect the instrument for possible damage in 
shipment. If damage is noted, notify the carrier and 
supplier before,using the instrument. 


CARRYING HANDLES 

Remove the carrying handles and knobs from the 
accessory container. Mount handles to the case as shown 
in Figure 2. The knobs differ at their threaded ends and 
may be used on either side of the case. When oriented 
for carrying, both handles should be rotated to the front 
of the case, at which point their detents will lock and 
thay be secured by tightening the knobs. 


JUMPER CONNECTOR 

A twenty terminal jumper connector has been 
provided in the accessory kit. Mount it on the card edge 
connector at the rear of the instrument near the lower 
edge. Observe orientation markings, and secure in place 
with its captive screw, 


TILT-STAND OPERATION 

For bench or table top use, the handles should be 
locked in the open position shown in Figure 2. Two 
stable orlentations of the handles are possible, each 
providing a different height off the table. In one position 
the inner handle is forward: in the second, it is ta the 
rear, z 
It is important that the detents on the handles be 
engaged’ when in the tilt-stand position in order to 
provide maximum stability. 


PANEL MOUNTING 
The instrument has been provided with an option 


for mounting on a 1/8 inch panel. Special mounting 
screws have been provided in the accessory kit and the 
panel cut-out dimensions are given in Figure 3. 

in mounting the instrument on a prepared panel, 
the circuit board inside the case must be repositioned 
forward by 1/8 inch. To perform this modification 
without damage to the instrument, the following instruc- 
tions should be carefully followed. (See Figures 4 and 
5.) 
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Figure 2. Handle/Stand Assembly 
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10. 


11. 


12. 


To remove the circuit board, rotate two screws at 
rear of case 1/2 turn counterclockwise. This will 
rotate two clamps freeing board from case. (See 
Figure 5.) Remove edge connector guard. 

Grasp circuit board from front of case and remove. 
This can be assisted by pushing on rear of circuit 
board at edge of accessory connector. 

The board must be advanced 1/8 inch forward in 
case to allow for panel mounting clearance. One- 
eighth inch spacers have been provided on the tube 
clamp. Remove tube clamp and break off L-shaped 
spacers at its rear edge. (See Figure 5.) Trim spacer 
edge with razor blade, 

Slip spacers onto rear of circuit board behind the 
rectangular cutouts in space marked PANEL. Ori- 
ent spacers with cutout side down. Secure them in 
place with a small amount of cement such as 
pliobond. When properly positioned, none of the 
word PANEL will be visible. 

Advance circuit board mounting clamps by 1/8 
inch to engage the new position of cutout. Rotate 
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clamp screws at rear counterclockwise about 6 
turns until both clamps can be rotated past the 
stops built into case. 

insert circuit board into case making sure that 
clamps can slide into cutouts on circuit board in 
this new position. 

Slide out circuit board one-third of its length and 
reinsert tube clamp in back of display tubes and 
into the slides provided within case. 

Slide circuit board all the way back into case and 
secure by rotating screw clamps. 

The case may now be mounted into prepared 
panel by means of the screws and inserts provided 
at front of case. 

Leads may now be connected to front. Be cautious 
that the switch contacts are not damaged in the 
process, 

Front panel may now be reinstalled on case. 
Observe that all buttons are up and that notch in 
range knob lines up with spline on switch shaft. 


Figure 5. Panel Mounting (Optional) 
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OPERATION 


FRONT PANEL DESCRIPTION 
Range Switch 


1. 


b, 


oO 


Applies AC power to instrument, ON is any 
position but OFF. 

Permits range selection for AC or DC Volt- 
age or Current when switch to V—mA, in 
conjunction with push button function 
switch. 

Permits ohms range selection when switch to 
ohms positions, in conjunction with V—Q 
push button switch, 


Function Push Button Switches 


a. 


b. 


d. 


Permits, in conjunction with range switch, 
the measurement of DC volts or ohms. 
Permits, in conjunction with range switch, 
the measurement of DC current. 

Permits, in conjunction with range switch, 
the measurement of AC current. 

Permits, in conjunction with range switch, 
the measurement of AC volts. 


Input V—Q jack (left) and COM jack (center) are 
inputs for AC and DC volts and ohms. 

Input mA jack (right) and COM jack (center) are 
inputs for AC and DC current. 

Zero adjustment. 


Display 


a. 


Four cold cathode numeral tubes with in- 
ternal decimal points. Decimal point is auto- 
matically determined by the range switch. 
An overrange digit to carry ten-thousands 
digits information. This will either indicate 
“1 or not at all, 

A “—'" polarity indicator to automatically 
indicate polarity of input for DC volts and 
milliamperes; it reads ““—’’ for negative DC 


measurements and remains inactive for AC 
measurements, ohms and positive DC, 

d. An outrange lamp, in the shape of an arrow, 
indicates an input beyond 19999, in which 
region the display is locked at 0000. This 
instructs the operator to shift to a higher 
range setting. 


Figure 6. Front Panel Description 


INPUT OVERLOAD PROTECTION 

All input circuits are protected against input over- 
load by generous margins as given under SPECIFICA. 
TIONS. The voltmeter input circuit uses resistive dis- 
sipation in conjunction with diode connected transistors 
to limit the voltage to the input amplifier. The OHMS 
circuit also uses resistive dissipation. The CURRENT 
circuit protects its shunts by a diode network and the 
diodes by a fuse. The current circuit fuse, 3 Amp 8AG, 
is located behind the mA input jack. It is removable with 
a wrench built into one of the knob handles. 


oF 


xi on the 


SPE ee 


at 


aen 


Se 


£. 


PigQurs 


os 


OEE 


f 


mb ad 


rad 
wa 


buttons are up. On the 10, 100, and 1000 
volt ranges, the reading will remain at zero. 


Set range switch to 1000V, apply input and 
observe reading. If readout exceeds 1000V remove 
input Immediately as an overload condition exists. 
Otherwise, reduce range switch setting until the 
proper range is reached. Table 1 indicates proper 
readout Hmits for each range. While the instru- 
ment will perform to specification below 2000 
digits, best performance will be obtained by re- 
adjusting to a more sensitive range when the read- 
ing goes below the limits shown. 


TABLE 1. DC VOLTAGE READOUT LIMITS 


flange Proper Readout Limits, 
100m 00.00 — 199.99 
Vv .1999 — 1.999¢ 
1OV 1.999 — 19.999 
100V 19.99 ~ 199.99 
yoooy" 199.9 ~— 1000.0 


“Note that while all lower ranges have a 
100% overrange capability, the 1000V 
range is limited by breakdown 
consideration to 1000V. 


Figure 9. DC Voltage Measurement. 


CAUTION 
Do not operate the meter with more than 506 
volts common mode or damage to the instrument 
may result. When monitoring sources greater than 
500 volts where one terminal is at line ground or 
neutral potential, that terminal should be con- 
nected to meter COMMON. Many commercial 
isolated power supplied if left ungrounded are 
capable of producing excessive common mode 
voltages when operating with greater than 500 
volts output under certain conditions. In figure 
9A, representing a typical calibrator, a large 0. 1uF 
capacitor is often provided from (—) output 
terminal to ground. The other capacitor is figure 
9A represents stray in the instrument from (+ 
output terminal to ground. If the calibrator has its 
(+) positive terminal connected through (S} to 
commen (—) of the instrument and its negative 
terminal connected to (V — Q) input of the 
instrument, the output of the calibrator will 
appear a5 a common mede signal to the 
instrument. When switch (S} is closed and the 
output of the supply is greater than 500 volts, the 
common mode rating of the instrument will be 
exceeded. To eliminate this possibility during this 
particular high voltage measurement, the CQM- 
MON input to the instrument should be grounded. 
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Figure 9A. High Common Mode Application Circuit 
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DC CURRENT MEASUREMENT 


1. 
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Set LINE VOLTAGE SELECTOR switch, on rear 
panel, to proper line voltage position, and check 
that jumper plug is on rear card-edge connecter. 
Plug instrument power cord into AC power outlet. 
Set RANGE switch to 1 ampere or desired lower 
range if known, 

Depress FUNCTION push button DC—mA to 
DOWN position. Display should read zero. If not, 
rotate ZERO control to achieve this. 

Using test leads, connect unknown DC current 
into input jacks mA and COM. 

Observe reading: Decrease RANGE switch setting 
until proper range is reached. Table 3 indicates 
proper readout limits for each range. 


FRONT 


Figure 11. DC Current Measurement 


TABLE 3. DC CURRENT READOUT LIMITS 


Range Proper Readout Limits 
100 uA DC 00,06 — 199.99 
TmADC .1999 ~ 1.9999 
10 mA DC 1.999 — 19.999 
100 mA DC 19.99 — 199.99 
1000 mA DC .1998 — 1,9999 


AC CURRENT MEASUREMENT 


1. 


a Bore 


Set LINE VOLTAGE SELECTOR switch, on rear 
panel, to proper line voltage position, and check 
that jumper plug is on rear card-edge connector, 
Piug instrument power cord in AC power outlet. 
Set RANGE switch to 100mV, 

Depress FUNCTION push button DC {V—Q} to 
DOWN position. 

Connect test leads to input jacks marked V—{ and 
COM. Allow 15 minutes warm-up for stabilization 
to insure best accuracy. 
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Figure 12, AC Current Measurement 


Short test leads. Display should read zero {00.00}. 
if not, rotate ZERO control to achieve this. 

Set RANGE switch to 1000mA or to desired lower 
range if known. 

Depress FUNCTION push button AC—mA to 
DOWN position. 

Connect unknown AC current into input jacks mA 
and COM. 

Observe reading: Decrease RANGE switch until 
proper range is reached. Table 4 indicates proper 
readout limits for each range. 


i 


Fane 


~ 


Wy 


ue iT KY 


a 


i 


Ez 


F 


THEORY OF OPERATION 


INTRODUCTION 

This section presents the design and operating 
principles of the Digital Multimeter. The theory of 
operation is presented at the functional level in the 
paragraph immediately below and in greater detail on 
the pages icllowing. Complete schematic diagrams are 
included for reference in the Drawings and Parts List 
Section. 

The instrument incorporates all circuitry needed 
to make measurements of DC voltage and current, AC 
voltage and current, and resistance. 

The basic measuring circuit is a bipolar analog to 
digital converter operating on the dual-slope principle. It 
has a measurement range of t4 volts DC. All inputs are 
converted to DC volts and amplified or attenuated for 
measurement by this circuit. 

Resistance is measured by passing a scaled con- 
stant current through the unknown and measuring the 
OC voltage across it. Maximum current never exceeds 
7DOuA., 

Alternating voltages are converted to DC by an 
average sensing, RMS calibrated converter assembly. Full 
scale output voltage for all ranges is 1 valt DC. 

Current is measured by the voltage drop it estab- 
Hshes across a ring shunt network. If DC, it is measured 
directly. 1’ AC, it is applied to the AC converter first. 
Full scale shunt valtage is 100 millivolts for all ranges. 

The DC voltmeter section and the several conver- 
sion circults are interconnected by a complex of func- 
tion switches and rotary range switches which make 
possible decimal peint switching, input ranging, gain 
changes in the preamplifier and shared usage of the 
precision attenuator, Rather than present the complete 
system diagram in the text, with all of its switching 


complexity, we have elected to present the functional 
modes, one sub-circuit at a time, indicating the required 
signal interfaces. {nterconnection information is 
presented in the schematic diagrams in the Drawings and 
Parts List section and the interested user will be better 
equipped to follow it after first digesting the operating 
theory of the functional parts. 

We have started with the A/D converter, that 
circuit being basic to all other modes. Then the front- 
end analog circuitry including attenuator, amplification 
and switching which complete the DC voltmeter circuit. 
Resistance, current, AC converter, and power supply 
follow in that order, 

The following sections will present the theory of 
operation of the A/D converter. 


CIRCUIT DESCRIPTION 


DC VOLTMETER CIRCUIT 

Common to all measuring functions is a dual slope, 
bipolar A/D converter. The operating voltage is £4 volts 
full scale for 10,000 digits with a 100% overrange 
capability. All measurands are scaled to £4 volts by a 
preamplifier and suitable attenuators, shunts, or con- 
verters. The display has a maximum reading of 19999 
suitable accompanied by decimal points, polarity sign 
and an outrange display. 

The circuit operation will be exglained with the 
aid of Waveforms Figure 14 and the Block Diagram 
Figure’ 15. 
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Further, since T contains 100,000 pulses, we can exoress 
ty and T in terms of numbers of pulses, as 


? 10G,000 Ein 
Ne Eee 


inner R 


Therefore N is a quantity which is independent of both 
clock frequency and capacity C. If interval t. were to 
start at 700,000 (equivalent to zero) instead of 99990, 
we transfer command generated at the end of ty would 
then transfer the number N into display storage, present- 
ing a readout propertional to Ein. Fer reasons to be 
detailed later, the start of t2 is advanced 10 clock pulses 
and an offset voltage equivalent to 10 microseconds is 
injected so that in the absence of Ein the display will 
read zere. 

The conversion process repeats with a new conver- 
sion every 100 milliseconds, If the new count is the same 
as the previous one, the number in Storage will not 
change, and no flicker will result. 

The points to remember in reading what follows is 
that the key events in each cycle are the count 99990 
which initiates t, by introducing a reference current, 
and the crossing of zero by the integrator, which 
terminates t, and commands a readout inta storage. 

For reference purposes, the full scale input voltage 
io the integrator is t4 volts, and input resistor Ris 40 
Kilohms, providing a full seale input current of 100 
microamperes (for 10,000 digits). the sensitivity of the 
converter is thus 400 micravalts/digit or 10 nano- 
amperes/digit. 
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A/D CONVERTER — 
DETAILED CIRCUIT DESCRIPTION (Figure 15) 

The analog to digital converter and the 20,000 bit 
display it generates is under the control of a 100,000 bit 
timing sequence, driven by a 1MHz clock oscillator, The 
IMHz clock drives a 100,000 bit counter chain consist- 
ing of five decade counters U207 through U211. 
Counters U208, U209, U210 and U211 accumulate 
counts up to 9999 and drive two § bit storage registers 
U205 and U206. Counter U207 accurnulates the 10,000 
count and provides outrange sensing and contro! func- 
tions. Waveforms derived from U207 are shown at A,8, 
and C of Figure 14. 

Synchronization 

Interval tz is synchronized by pulse waveform C, a 
iOusec wide pulse (also referred to as the 99990 pulse} 
which occurs only once in each 100,000 clock pulses. Its 
leading edge is shaped by an RC network and inverter 
106E to provide a negative pulse D, setting the Refer- 
ence Enable Latch 105B. The Reference Enable Latch 
occupies a central position in the operation of the 
converter. When set, producing a positive transition at ©, 
it permits a reference current to be injected into the 
integrator, starting interval t,. 


Simultaneously, the positive transition of C 
triggers polarity sensing Flip-flop U212A, causing it to 
take a state determined by the polarity of the input 
signal at that time, Polarity is determined by the state of 
comparator U103, as transmitted by 106F and 107A. 
For the present example, a negative input causes a 
positive ramp. Therefore, at the onset of t2, the ramp [s 
at its greatest positive value, and the sense line is low 
since U103, 106F, and 107A invert. Consequently 
U272A is set to zero. When this state is transferred to 
U212B at the end of t,, the ““—"' lamp is enabled, 


sta cate ant = 


Reference Current Control 


During t2, the “1 state of the Reference Enable 
Latch (105B) enables gates 107B and 107D, permitting 
one of the reference current generators to inject 1mA 
into the suraming junction. The choice of reference 
current polarity is made by logic gates 1075, €, and D 
under control of the steering inputs provided by com- 
parator U103 and inverter 106F. Since input signal 
polarity is negative in this example, a positive current is 
injected into the summing function of U102 forcing the 
integrator back to zero, 

Zero Crossing 

interval I, ends when the integrator outout 
reaches zero. In so doing, the output of zero-detector 
U103 undergoes an abrupt positive transition, (F). The 
resulting waveforrn is shaped into a negative trigger pulse 
at (G}. (17 the input voltage hac been positive, a negative 
transition at F would have been similarly shaped after 
inversion by 106F. Therefore, any zero crossing is 
corverted, into a negative trigger pulse.) The trigger pulse 
is applied to reset Reference Enable Latch 105B, 
resulting in a return of waveform E to level zero. This 


ist the negative transition at E is shaped by an 
RC network and inverter 7106C into a positive pulse 100 
nsec wide, waveform H. This is inverted by 2175D (untess 
infiblted under special conditions described below under 
OFFSET) and commands the storage registers U205 and 
W206, to accept new count Information from the decade 
counters. The count transferred at this time will be the 
number N developed during t,. Time is thus made 
available by the width of H for ripple-through of carries 
which may have started just prior to zero crossing. Also, 
during the storage command pulse, the clock oscillator is 
momentarily inhibited, preventing any new pulses from 
entering the counter. At the terrnination of the transfer 
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pulse, the storage registers are locked up at their new 
condition and the display tubes they drive remain fixed 
in display. 

The positive going trailing edge of the transfer 
pulse aciivates three more functions. it transfers the 
state of the waveform A (which goes high at the count 
of 10,000) inte storage flip-flop U2713B, and that of 
Waveform B (which goes high at 20,000) Into the 
outrange storage Hip-flop U213A. ht also transfers 
polarity information from polarity-sensing latch U2124 
into polarity-storage flip-flop U212B, 

Offset 

it will be recalied that the start of tg, is offset in 
time by 10 clock pulses to a count of 99890, and that an 
analog offset voltage equivalent to 10 digits (C.1%-of full 
scale} must be introduced into the integrator to make 
the display read zero when Ein = 0, The reason for this 
offset and the mechanism by which it is accomplished 
will now be presented. 

During t; and in the absence of any injected 
offset, the integrator would ramp up completely under 
central of Ein. if Ein were very smal! the slape would be 
correspondingly small. During t,, the reference currant 
reverses this slope sharply, crossing zero and driving the 
zero-crossing comparator to its opposite state, ideally, 
the crossing of zero would immediately terminate the 
reference current and result in a reversal of the ramp and 
an immediate return of the comparator to its initia! 
state, Practically, however, inevitable time delays and 
finite comparator gain, result in an overshoot during iz. 
When the reference current is terminated, the srnal! ramp 
slope due to smalf values of Ein could prevent the 
comparator from being immediately reset. in particular, 
if the siope were smail enough, the comparator would 
not be reset before the next synch pulse (99990) cecurs, 
in that event, the wrong reference current will be 
injected and an oscillatery mode of behavior wil! take 
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Since the amplifier summing junction A is a virtual 
ground lin = (4V/40KQ)}=100uA full scale. During inter- 
val t,, with no reference current, a negative 4 volt signal 
will draw 100uA from the 1.75uF capacitor forcing the 
integrator output B to ramp upwards linearly to support 
this current. When, at the count of 99990, a reference 
current of + 1mA is injected into the summing junction, 
the reference will supply the 100uA and the remaining 
S00uUA will discharge the capacitor. B will then fall back 
towards zero at a rate 9 times as great as its rise and will 
take 10,000 clock pulses to reach zero. Other input 
voltages will give rise to corresponding fall times and 
displays. For example, an 8 volt input to the integrator 
would cause 200QUA to flow through R. A four-to-one 
time ratio would occur and the display count would be 
20,000. 
integrator Offset Adjustment 

Neglecting, for the moment, the 10 bit offset 
needed to insure stable readings near zero, there remains 
an inherent offset in the integrating amplifier, U102, 
which can account for up tot5 digits of error. This must 
be zeroed out to prevent unpredictable ramping in the 
absence of a signal input. In addition, a switchable offset 
of £10 counts must be provided for zero region stability. 
The negative offset supply shown in Figure 16, provides 
@ permanent offset of —10 digits beyond that needed for 
the £5 inherent in the amplifier. It does this by possess- 
ing a range of from —5 to —15, with some margin to 
spare for component tolerances. 

The pasitive offset supply is set for +20 digits 
under logic control which can change it from +20 to 
zero, The net offset will thus be either +10 (+20 —10) or 
~10 (—10 +0). Since the injected offset is only 10 digits, 
an inaccuracy or drift of this value by one or two 
percent will be inconsequential and these circuits are 
therefore not regulated beyond that which the power 
supply provides. 
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Reference Current Circuit 


The reference current circuit consists of a stable 
6.2 volt reference, a low offset transistor switch and 
stable scaling resistors, and is illustrated in F igure 17 for 
the case of a positive reference (used with negative 
inputs). 

Q106 is the series switch, operated in the reverse 
alpha mode. Q107 is the contro! transistor which per- 
mits Q106 to close when point A goes to zero. Under 
this condition, the Q106 is biased on and the 6.2 voits 
appears (with negligible transistor drop) at the emitter. 
Since. the summing junction is a virtual ground, the 
current which flows is determined by VREF and the 
total resistance, which can be adjusted for full scale 
calibration. In order to achieve settability to one part in 
20,000 during calibration, the resolution of the resist- 
ance network would have to be 0.005% of 6200 ohms or 
about 0.3 ohms. Practically achievable pot resolutions 
place the pot requirement at 50 ohms. However, a span 
of 50 ohms in 6.2K is less than 1% making it impossible 
to accommodate economically achievable zener diode 
tolerances. A selectable Resistor R136 provides a coarse 
trim to span a 3% tolerance range for the diode. It is a 
customized 5 terminal network with jumper leads and is 
programmed during calibration in 37 ohm increments. 


REBT R35 Ri36 
To suM 50.0. 5.9K SELECTED, 
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Figure 17. Reference Current Circuit 
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It will be noted that a voltage of 1 valt is 
maintained across the scaling resistor (1s x R scale} on all 
ranges. This is accomplished by a boot-strapping tech- 
nique as shown in Figure 19, 

The voltage developed across Ax, E{Rx), is applied 
te the voltmeter input. Because both inputs of U191 are 
forced by feedback to assume the same potential, E(Rx) 
is also applied to the positive input of U104. A ImA 
current source applied to the negative input of U104 
acts through R160 to add an additional 1 volt to E(Rx} 
at the output. Since the sealing resistor (R149 or part of 
£101) is connected between U104 output and the V—Q 
input terminal, the voltage across it will be maintained at 
Twol, 

The current through Rs is then determined only 
by As as shown in Table 6. Assuming that negligible 
current is drawn by amplifier U101 (a practical assump- 
tion for most ranges), then the constant current will all 
How through Rx creating the voltage to be measured. 

Special design considerations which exist at the 
lower and higher ranges are as follows: 
ee MK, 10K range — These ranges require 10K for a 
scaling resistor, While the 10K could have been 
derived from a section of 2101 rather than as a 
separate component, the result would have been 
extreme vulnerability to burn out by mis- 
application of high voltage when in the 1K or 10K 
range position, Therefore, a precision power re- 
sistor is ernployed for these ranges. 

TOMM? range — On this range, the current source is 
1OOnA, Amolifier 101 can draw up to 2nA, 
Therefore, a 2% error can exist unless compen- 
sated, The 10M&2 scaling resistor is reduced by 
tapping £107 at 9MQ and adding an adjustable 
resistor (R147 and R148}, 

IM&2 range — This range, operating on a tuA 
current source is susceptible to 2n bias current 
affects to the extent of 0.2%. This small error did 
not warrant a compensation contral, but the scal- 
ing resistor tap on Z101 is reduced from IMQ to 
379 999K to allow for an average value of bias current. 
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Figure 19. Ohms Conversion Circuit 


DC CURRENT CONVERSION 

DC current is converted to a DC voltage by the 
network shown in Figure 20. Five 0.1% wirewound 
resistors are arranged in series, with taps, selectable by 
the range switch, at 0.1, 1, 10, 100, and 1000 ohms. The 
remaining circuitry is provided for overload protection 
only. 

Current applied between the mA and COM jacks 
flows through the selected portion of the shunt network, 
developing a voltage between the selected tap and circuit 
ground, Since the total shunt resistance increases in 
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AS CONVERSION 
The measurement ef alternating voltages, whether 

due to AC voltage sources or current sources converted 

to voltage by shunts, is accomplished by an average 
sansing, RMS catibrated operational rectifier, supported 
by circuit elements which contro! ranging, frequency 
response adjustment and output ripple filtering, The 
circuit elements are shown in simplified form in Figure 

21. Tracing signal flow from input leads through to the 

A/D converter, the following circuit functions are en- 

countered: 

1. input Switches — These are push button switches 

which couple the AC converter to either the V-G 

input jack or the shunt chain depending on the 

measuring function, The ACV switch also protects 
the AC input coupling capacitor from high DC 
voltages which might be applied in the DCV mode. 

Input Capacitor ~ Blocks DC components riding 

on the input which might otherwise bias the buffer 

out of its proper operating range. 

3. input Attenuator — A 1 megohm resistor string 
with taps at 1/100 and 1/1000. Signal levels of 
1O0mV or TV full scale bypass the input attenu- 
ator and are applied directly to the buffering 
circult which drives the operational rectifier. 
Larger signais are attenuated to one of these two 
levels by action of S401, 

4. Following the attenuator is a clamp network 
formed by two low-leakage, low capacitance di- 
odes. The diodes protect the buffer and series 
resistors protect the diodes, in case destructive 
voltage levels are inadvertently applied. 

5. A FET/bipolar follower circuit provides high input 
impedance and low output impedance at approxi- 
mately unity gain. 
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Following the buffer, is the input network of the 
operational rectifier. Voltages of 100mV or 1V 
full scale are converted into input currents of 10 
microamperes F.S, RMS. 


Figure 21. AC Converter Circuit 
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MAINTENANCE 


In the course of normal operation, the instrument 
should require no maintenance other than the occasional 
replacement of indicator lamps or overload protection 
fuse, Faulty operation may often be traced to improper 
settings of controls. A brief list of potential symptoms 
and suggested! remedies is in order, 

1 Power Fuse blown out — check setting of 

115V/230V switch on rear panel. {f line voltage is 

230 volts, the switch should be set accordingly. 

Half-bright or ill-defined display — rear panel 

switch may be set to 230 volts ona 115VAC line. 

3. Dim or partialiy defined digits on one or more 
indicator tubes — normal wear condition of num- 
eral glaw tube. Numeral tubes may be replaced 
after removing the window, a flexible panel which 
will be removed and reinserted by curving it about 
a horizontal axis. 

4. Dim neon bulb indicators (“—" 1, 1) — this is a 
normal wear condition. Neon indicator may be 
easily unsoldered for replacement since they are 
assembled with eyelets. See Installation Panel 
Vounting for instructions on Front Removal. 

5. Runaway display — this is indicative of an open in 
the input circuit to the A/D converter. Either all 
push-buttons are up, or the situation is a normal 
result of operating on the two lowest AC or DC 
voltage ranges. If the test leads are not terminated 
in a return path, the display will escalate uncon- 
trollably. Check the circuit being measured for 
continuity. 
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TEST EQUIPMENT REQUIRED 

Table 7? fists the test equipment required for 
checking perfermance or calibration. |t is important to 
use instruments of adequate accuracy and with a recali- 
bration period sufficient to assure confidence in the 
results. 


TABLE 7. TEST EQUIPMENT 


[ F REQUIRED 
EQUIPMENT PURPOSE SPECIFICATION 


2 en 


DC Voltage | DC Voltage. | Accuracy: + 0.003% rdg 
Standard | Calibration © Range: ImV to 1000V 


DC Current DC Current Accuracy: 40.02% rdg 
Standard | Calibration Range: 10nA to 1A 


Accuracy: +0.05% rdg 


AC Voltage | AC Voltage 


Standard Calibration | Range: 10mV to 500V 
| | 40Hz to 20KHz 
a of iS as 
AC Current | AC Current Accuracy: £0.1% rdg 
Standard | Calibration | Range: 10uA to 1A 
| | 40Hz ta 10KHz 
Resistance Resistance Accuracy: £0.02% rag 
[otaieae Calibration | Range: 1002 to 10MQ 


PERFORMANCE CHECK 

To verify the specifications of the instrument, the 
following performance check is recommended, 

Where reference standards are required, it is im- 
portant to use units of adequate accuracy and with a 
recalibration period sufficient to assure confidence in 
the results. 


DC VOLTAGE ACCURACY CHECK 

1. Set line voltage selectar switch on rear of panel for 
115 or 230 volt operation as required, and install 
jumper plug on card-edge connector. 

2. Connect power cord to instrument and AC power 


source, 
3. Set range switch to 10 volt position. 
4, Depress function push button DC (V—@) to down 
position. 
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TABLE 9. RESISTANCE ACCURACY AT 
REFERENCE CONDITIONS 


Referring to Table 10 set current standard to 
values listed. Set range switch to proper range, 
Check to insure readaut is within limits given. 


Readout Limits 
: F TABLE 10. DC CURRENT ACCURACY AT 
Resistance Range Switch 
Standard Setting Min, Max. REFERENCE CONDITIONS 
| input Shorted 1KQ 0000 | +.0001 | _ Readout Limits 
1KQ 9984 1.0016 | ape a gaara, 
- _ | DC Current Range Switch 
10KOD 1O0KQ 9.989 10.011 if Input Setting Min Max. 
: amet sive aes ze s icbsha eam 2 stab th vt 
1O0KQ2 TOOK 99.89 100.11 0 00.00 +00.01 i 
a aie ~ ~ - | £100.00QuA 100uA +99.84 | £100.16 
IMG IMQ .9974 1.0026 fo 000 }——— cai (aaa ee 
ag ; > | £1.0000mA mA +9984 | +1.00716 
| 10M2 10M2 | 9.949 | 10,051 a aes 
i - : - _ +10.000mA 10mA +9.840 | £10,016 
DC CURRENT ACCURACY CHECK : 4+ a ; 
- Set line voltage selector switch on rear of panel for =100.00mA 100mA +99 84 +100. & Ai 
115 or 230 volt iine operation, as required, and me re 
install jumper plug on card-edge connector, £1000.0mA | 1000mA #998.4 | +1002.1 = 


4. Connect power cord to instrument and AC power 

source, 
3. Set range switch to 100mV range. AG VOETAGE ACCURACY CHECK 
4, Depress function push button DC V—Q, 1. Set line voltage selector switch on rear of panel for 
5. Insert test leads in mA and COM jacks, Allow 115 or 230 volt AC line operation as required, and 

approximately 60 minutes warm up to achieve install jumper plug on card-edge connector. 

best results before testing. 2. Connect power cord to instrument and AC power 
6. With no leads attached, adjust zero contro! for a source. 

reading of 00.00. The instrument is now réady for 3. Set range switch to 100mV position. 

current testing. 4, Depress function push button DC V—Q to down 
7, Set output of DC current standard to zero, Con- position. 

nect mA and COM leads on instrument to (+) and 5. Insert test leads in V—02 and COM jacks, Allow 


28 


{~) output terminals respectively on current 
standard, 


approximately 60 minutes warm-up to obtain best 
results. 
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Depress function push button DC V—22 te down 
position, 

Insert test leads in V—Q. and COM jacks, Allow 
approximately 60 minutes warm up to obtain best 
results, 

Shert input leads and adjust zero control for a 
reading of 00.00. The instrument is now ready for 
AC current testing. 

Set AC current standard to zero. Connect mA and 
COM leads on instrument to output terminals of 
current standard, 

Referring to Table 12 set current standard to 
output levels tabulated. To fully check AC cur- 
rent, performance tests at tabulated levels should 
be made at frequencies of 40Hz, 60Hz, 400Hz and 
1OKHz. Set range switch on instrument to its 
appropriate setting. Check to insure that readout 
Talis within limits specified, 


TABLE 12. AC CURRENT ACCURACY AT 
REFERENCE CONDITIONS 


Readout Limits 
AG Range 40Hz to 10K Hz 
Current Switch | 
input Setting Min, Max. 


00.00QnvA | 100uUA 00.00 00,05 


: 
100.0uA. i 99.60 100.40 
ct — 5 
1,0000mA TmA -9960 1.0040 


100,00mA | 100mA | 99.60 100.40 


70.000mA 1O0mA 9.960 10.040 
freemen rere tpn nannies] 


{000,0mA {O000mA | 995,5 1004.5 


CALIBRATION 

If any of the performance checks fail, a recalibration 
may be required. Meter should be warmed up 60 
minutes before calibrating. The starting point of any 
recalibration is the setting of zero. This should be done 
on the 10V DC range with the input leads shorted, 


NOTE 
Linking terminals is preferable, if possible. 


7. R110 should be adjusted for a reading of —-00,00, 
and then backed off until the “—’" sign extin- 
guishes. This. procedure will be adequate for all 
routine zero adjustment. Zero readings on all other 
DC voltage ranges and on all DCmA ranges should 
be within 1 digit of zero. If not, due to internal 
drifts with time, a more critical adjustment of zero 
can be made as follows. 

2. With the input leads shorted and the DC V—G 
button depressed, switch back and forth between 
100mV and 1 volt range positions, adjusting R110 
until the reading is the same for both pasitions, 
even though that reading may not be zero, 

3. Set the range switch to the 100mV position and 
apply --200 microvolts, Adjust R124 to read —20 
counts. Switch the input signal to +200 rnicro- 
volts. The display should read 20. (If it does not 
read 20 within +1 count, an internal adjustment 
may be required, to insure maximum accuracy 
consult your local service center for guidance.) 
The zero is now set and full scale adjustments may 
now be made. 

4, Set the input level to +190.00mV. Adjust R131 
for a reading of 19000 digits. 

5. Set the input level to —~190.00mV. Adjust R137 
for a reading of —19000 digits. 
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DRAWINGS AND PARTS LIST 


Figure 23. Assembly. 
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Figure 25. Schematic Diagram, Analog Section 
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Figure 27. Schematic Diagram, Power Supply 
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Figure 29. Schematic Diagram, Logic Section 
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Figure 31. Schematic Diagram, AC Converter 
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PARTS LIST 


WESTON 
DESCRIPTION PART NO. 
ASSEMBLY Cont. (Ref Figure 23) 
CONPAGT -QUTER. n: giao in kt tk Sw a Bie Sd Ga pce ee A - 22. -267342-077 
CONTAGT -GENTER 02s fctagths alts a PEE oe ke Meds ere eee RSE PE 267343-077 
SCREW, Circuit Board Mtg .....0. 002 cece etter terns 266623-045 
CLAMP, Circuit Board Mtg . 00. ee een ae 26566 1-024 
GEAMP RUBE ie scd ic kon ae ei tee dea eS ea aca eke acara de peo Ue eee ars 271800-001 
SCREW. Panel Mtg 4.c0i.0. 0-8 go bared Saws eile ace Ch fue ee ea eee ND32910-024 
LEAD ASSY, TEST (Not shown) . 0.0.0.0... cee eee tenant e eee 270066-001 
LINE CORD (Notshown) 0.0.0.0... 2 cece ce eee eee eee 269985-001 
KNOB. HAND E Maat tee ae ier nce wily Fee ee ee Se eed 269546-001 
KNOBS HANDLES 2:35. os ascaee ie eee Shares arct ae ee ep eed Pe eens 269547-001 
HANDLE: REAR. oc 4.9 Saas pi sek Sa e eheee ei LAG © ee ea a tees 267346-366 
HANDLEAPRONGE csc see eeene side earning alhiw eoe be Wen Old Sta Grete 267 345-366 
GRIP. HANOQLE i845 oo ea eae ee rea ee nadine BE baa eed 267347-902 
CONNECTORFASS Yo. odcsts Gr ie lag as So ed Rk PASE ie pee bee eG eas 270541-901 
FUSE, AC PLUG, 1/4 AMP BAG «0. eee eens ND29787-001 
SHAFT, RANGE SWITCH 1.0.00. eee eee teen naee 269436-001 
GINS oo 6 RT tate taeda es ca ag SE CO WS tale lag Beccles Saha Bids De as ta A al et APE a 269444-901 
PINZGACG FUSE. fete ces lee Lh che ths oe Woh area oles Mea tees, Mou AS 269086-001 
BOARD ASSY eeinalane cat eaa Maid eee aloe Hae EES RR eed 27 1810-901 
BOARD, INTERCONNECT, REAR... 2.02. te nena 27 1846-901 
BOARD, INTERCONNECT, FRONT 2.0... ccc ee eee 271845-901 
BOARD ASSY, LOGIC 2.0... ccc ce ee eee ne ee eterna 27 1829-901 
SOR Weeder as elcte a ie ee eae we te cate teres Tac aR Cate eg ace dae eeducig hie. @ caste ND24126-024 
SHIELDUASS Y os sedate eka erat aa G0 dea ie oi ean a Se 271891-901 
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REF 
SYMBOL 


C301 
C302 
C303 
C304 
C305 
C307 
C311 


CR101 
CR 102 
CRIQ3 
CR 104 
CR 105 
CR106 
CR 108 
CR302 
CR303 
CR304 
CR305 
CR306 
CR307 
CRI08 
CR309 
CR310 


PARTS LIST 


DESCRIPTION 


BOARD ASSEMBLY Cont. (Ref Figure 24 thru 27) 


DFO ES TOE cscaittel Ghee oadeeanepnita wav ahieacht!t Uh a wt eie ee Rey ae 
DOE SII O 4 a and etna hed atc eden hgaae Mee Rin BOS Geir a eaicyetel 
DIOR IE SOA 0G a cdot tinea nue nk omen e asters «etal tlle ait Nahe 
DIODE, SSA0S so sci the Gay sin atls Gietek $28 aided aad flee angie kinetin pate cw aia 


DIODE. ANSO6G® urs ceechciset Via a tld es Ged ae bo Pee Geek wees 
DIODES TNGO59! sascha? ¢ sch asta Balen ela Way cet ale aoa be tahoe fee bee sla ae 
DIODE, AN5O059 6050-2 titet soe a ayoh ele eet Seana ee a Pa Settee dee Dek ews bales 
DIODE STNDODG: 25.44 ceed a cake bl Satnav putes, CA Ble a da a ened 


DIO DEANNA TAD Ae fence ig thet 2d ut Salada gt lees hee etads Matte Sle eu tuanng ues 
DIODE MVASA Ys teh nia ke fata eBags) CEL UM EY pail aimee Ot trite toe hi By 


WESTON 
PART NO. 


269895-001 
266349-001 
266607-001 
269954-001 
26995 1-001 
27288 1-001 
272376-001 


272775-001 
272775-001 
272364-001 
272364-001 
272774-001 
264699-001 
272830-001 
26659 1-001 
26661 1-001 
26661 1-001 
26661 1-001 
266611-001 
272774-001 
272774-001 
264601-001 
272737-001 


SYMBOL 
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t 
TRA 
TRAN 


TRAN 
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PPV ARE 
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PARTS LIST 
Er a Se a 
REF WESTON 
SYMBOL DESCRIPTION PART NO. 


‘apse nec eer RARE tn TENN eterna eee pment MARLO NARS, 


BOARD ASSEMBLY Cont. (Ref Figure 24 thru 27) 


0301 TRANSISTOR, D42C2N oon eee een en naeas 269902-001 
Q302 TRANSISTOR, 2N5354 00 cc eee tenn e eee anes 268795-001 
0303 TRANSISTOR, 2N5354 0. eee ee ee e cet st teen ene eee 268795-001 
Q304 TRANSISTOR, MJES71 ooo eee ence eee ep eteennes 266 343-001 
Q305 TRANSISTOR; QN2Q742 cs baccties aie ea die elenl Gated Poaleaad eu’ ¢ 39917-0001 

0306 TRANSISTOR, 2N2712 000. cee ee tent et ene nees 39917-0047 

R101 RESISTOR, 22K ohms, £5%, 1/4 watt... cee eee ee 264674-001 
Rid2 RESISTOR, 22K ohms, £5%, 1/4 watt... ccc cee nee teen ee 264674-001 
R103 RESISTOR, 900hms, £0.1%, 1/4 Watt 22.2... cee cee eee ueee 269942-001 
R104 RESISTOR, 90 ohms, £0.1%, 1/4 watt 2.0.0.0. ccc cc eee eee nee 26994 1-001 
R106 RESISTOR, 9 ohms, £0.1%, 1/4 watt. 0... eee eee eeenee 269940-001 
R106 RESISTOR, 0.9 ohm, £0.1%, 1/2 watt 2.00 cc eee ect en eens 269939-001 
R107 RESISTOR, 0.1 ohms, £0.1%, 2-1/2 watt 20... cee ce nee 269943-001 
R108 RESISTOR, 4.99K ohms, 1%, 1/10 watt 22... ce eee 26997 1-001 
R109 RESISTOR, 4.99K ohms £1%, 1/10 watt 0.0... eee eee ees 26991 1-001 
R110 RESISTOR, VARIABLE, 5K ohms, £10%, 1 watt 0.0.0.0... ccc eee eee 269919-001 
Rit RESISTOR, 35.7K ohms, £1%, 1/10 watt 6.0.6.0. ee eee nee 270158-001 
Ritz RESISTOR, 10 ohms, 1%, 1/10 watt . 0.0... eee ee renee enee 269915-001 
R113 RESISTOR, 246 ohms, £0.5%, .166 watt... 00.00.00 cece eee reece 272763-001 
Rit4 RESISTOR, VARIABLE, 20 ohms, 45%, 6 watt... 0.0.00 ccc cece ees 272805-001 
R115 RESISTOR, 60.4 ohms, £1%, 1/10 watt 60... eee eee eens 272770-001 
Riis RESISTOR) KUO cscs crcse va ites oad io acweenee and wigs NS ORe eee ee 271820-901 
Rit? RESISTOR, 3030 ohms, £0.5%, .166 watt... 6.0.0... eee eee 272761-001 
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PARTS LIST 


DESCRIPTION 


BOARD ASSEMBLY Cont. (Ref Figure 24 thru 27) 
a Se 


RESISTOR, 3.01K ohms, +1%, 1/10 watt 
RESISTOR, 44.8K ohms, £1%, 1/10 watt 


RESISTOR, 5.1K ohms, £5%, 1/4 watt 0.0.0. ce cee eee tantesennuyes 
RESISTOR, 887 ohms, £1%, 1/10 watt . 0.0.00... ec ce cece ce cceecunes 
RESISTOR, 5.9K ohms, 21%, 1/10 watt ... 00... ee cence cece ante ene 
RESISTOR, NETWORK TRIMMING 


RESISTOR, 100K ohms, 41%, 1/10 watt... 0.0. cc cence nec eeaan 
RESISTOR, 2.4K ohms, £5%, 1/4 watt 2.2.0.0... 0.000 e cee cae uu eeeesuaeus 
RESISTOR, 2.4K ohms, £5%, 1/4 watt .. 00.0. . ccc ce ee cece rere ence aee 
RESISTOR, 2.4K ohms, £5%, 1/4 watt ........0..006 dries nh Whe asa, Grade chegite Bae 
RESISTOR, 2.4K ohms, £5%, 1/4 watt .. 0.0.00. ccc cee ec cece eee acccuus 


RESISTOR, 100K ohms, £5%, 1/4 watt... 0.00 ec ee eben n ene rneas 
RESISTOR, 100K ohms, £5%, 1/4 watt 0.0.00. ccc ccna ce uceeeeas 


RESISTOR, 100K ohms, £5%, 1/4 watt... 000000 ce cc cece eee ees 
RESISTOR, 10K ohms, £5%, 1/4 watt... 00 eee ceca 
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WESTON 
PART NO. 


272217-00 
269885-00 
272807-001 


272217-00 
272213-001 
2666 15-00 
272765-001 
272777-001 
274174-001 
272771-001 
37341-001 

272769-001 
272772-001 
27 1853-001 
270003-001 


269885-007 
266615-007 
266615-001 
266615-007 
2666 15-007 


266592-001 


266592-001 
266592-001 
264673-001 
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PARTS LIST 


recente etn een nnn 


REF 
SYMBOL 


WESTON 
DESCRIPTION PART NO. 


Sorrento en npn ep 


BOARD ASSEMBLY Cont. (Ref Figure 24 thru 27) 


RESISTOR, VARIABLE, 100 ohms, +20%, O.1 watt. ..... 00.0000 cece eae eee 272808-001 
RESISTOR, 768 ohms, £1%, 1/8 watt»... 00.0. cece secu eee ccc eeeuceeueues 272872-001 
RESISTOR, 1.5K ohms, £5%, 1/4 watt ..... 0.00. c ccc c eae e nce ceceenanes 264677-001 
SWITCH ASSY (Consists of $102 to $106, $201, $302, $303, $401 to S403) ..... 27183 1-901 
I MCT CIN ica ue Mand athe indie Ad bepcg hua von eo bears Gaeta aS early thst 271822-901 
DECK, SWITCH . 00... eee cee eee Sibcted Meedchaee Shave heen ae 271823-901 
DECK SVE CH 6 5 ro eh the pera Wp teu ke Lidge bp ounce Sewer! 271824-901 
DECK SWIG ac ieartitaiacas wetute Bviglt coy ei 2 ttt Seiad tet ts 0 Le de ged tia gil gale 271825-901 
DECK OW LECH as scacanlecho eave Ra arnylad vq gi ciate aWiecdneye VEG We oa wk dive dhe 27 1826-901 
DECK, SWITCEEs cisp eS gains each Hane ed bodys ee agin ee aectow gaia aa: 271821-001 
SWITCH ORD, SUIDE wipe cere evabaatd Melua (al oon eo ete deceen 27237 1-001 
DECKS SWITCH a wismuhi ayes Sian ated $ ileserk S Aehae ts dao teinn, eG gibt SPeedoante 271828-901 
DECK, SWITCH ees eiG diss 22 wale wnednd Lotian saw aneaad athea belkin 271828-901 
TRANSFORMER, POWER «oo... icc eee cence es eueaetnvcnaannengs 27 1864-901 
AMPLIFIER, 308A—2 000. een cent n cent rnrnseeenaas 2718178-001 
PAMPER OURS? casein sh Cha ne Niele sng ol whaiw tage Abdul oieuebaattw aul aun 4 27 1852-001 
INTEGRATED CIRCUIT, 7100 0.0... e ccc cece ccc nee cnerarnweyas 269903-007 
AMPEL ELEN, BOB i... tits pct aphoech does serch £5 eetdetadw he Liao Vier nhch Sree chides steertiess 271819-001 
MICROCIRCUIT 7474 0 cect eee tence cnn nvteenenaes 272749-001 
INTEGRATED CIRCUIT MCB89AP 200... cence cece cee eeeunnes 272776-001 
MICROCIRCUIT 7400... 0... ace cee sneer sineta ne caneM esses Bi weap quate ee 272264-001 
MICROCIRCUIT 7400. oc ence e cece nt enennaens 272264-001 
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REF WESTON 
SYMBOL DESCRIPTION PART NO. 
a a sg Nt a cS aes en Se 
LOGIC BOARD (Ref Figures 28 & 29) 

C201 CAPACITOR, .O1uF, 50 WVDC . Spb Soe Sera sas baedtiha sedate Mica o acter B-GZa tuiahe Mahe hoa tula thes tuna aoetacane 269899-004 
C202 CAPACITOR, .22UF, 250 WVDC 2... ccc ee cence e nce enneeeetennuua 272263-001 
J201 CONNECTOR, VIKING 2VK10D/2-12 oo. ccc cece cence tnceanveuue 272779-001 
J203 CONNECTOR, AMPHENOL G4—17 0.00.0... cee cae n nec n cree ececuseaueae 272780-001 
R223 RESISTOR, 390 ohms, +5%, 1/4 watt ....00 00. - cee cece cece cetanaveenus 272246-001 
R225 RESISTOR, 390 ohms, 5%, 1/4 watt .... cc cece ence cccupeutvunccnencus 272246-001 
U205 MICROCIRCUIT, 93L.08 2.00... ccc e ene eeaneweensnenweuce 272730-001 
U206 MICROCIRGUIT, 93L08 2.000... cee ee ene ne ceenntgeasevesene 272730-001 
Li207 MICROCIRCUIT, 93110 0... cece cee cece rene naeteunveneuannuaus 272751-001 
U208 MICROCIRCUIT, 93L.10 2.00 cece ec cen e ew cunnanteenenanenus 27275 1-001 
U209 MICROCIRCUIT, 931.10 2.0... c ccc cee neem e rere aunt nevengenunnan 272751-001 
U210 MICROCIRCUIT, 93L10 2. cc cee caer eee ntueneenavusunane 272751-061 
U211 MICROCIRCUIT, 7490 00000. . ccce cce cnn nee epnennnennens 272267-001 
U212 MICROCIRCUIT, 7474 2000 ccc ene ee ene ne un enn eneuneetennes 272749-001 
U213 MICROCIRCUIT, 7474 00. cece cree ec nn tenuate nenuaveues 272749-001 
U214 MICROCIRCUIT, 7404 0... ccc ccc cence ence ete cnneeuvaaneecnannbe 272759-001 
U215 MICROCIRCUIT, 7400 200.00 cece nee e ce eaveune agar arecennn Ss 272264-001 
¥201 CRYSTAL, QUARTZ IMHZ 1... ccc cen ee nen eeeuneeuseaevas 2/1954-902 

_ BOARD, DRILLED 3.0... cet wari id Settee Sarda a wade Bakoplests botateela baba 271832-901 
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PARTS LIST 


REF WESTON 
SYMBOL DESCRIPTION PART NO. 
AC CONVERTER (Ref Figures 30 & 31) 
R401 RESISTOR, 495K ohms 
R402 RESISTOR, 495K ohms{ Resistor 2.0... 0p cc ce ee ee eee een eeeaes 274137-001 
R403 RESISTOR, SK ohms Package 
R404 RESISTOR, 1K ohms SPR-687 
R405 RESISTOR, 49.9K ohms, £1%, 1/Bwatt 2.0.0... 0 cee ee eee eee nee euae 270028-001 
R407 RESISTOR, 22K ohms, £5%, 1/4 watt... 00. cece eee eee eee ew ee enone 264674-001 
R408 RESISTOR, 6.8K ohms, £5%, 1/4 watt 0.0.0.0 cc ccc cee eee eee necreaees 26989 1-001 
R409 RESISTOR, 90.1 ohms | Resistor 
R410 RESISTOR, 10K ohms back Woh anaentee teed dealin Regulates Ariane atau ote 269984-001 
SPR 457-B 
R411 RESISTOR, 10K ahms, £1%, 1/10 watt... we ene 274107-001 
R412 RESISTOR, 549 ohms, £1%, 1/10 watt 1... 0. cee eet eee en eees 274 108-001 
R413 RESISTOR, VARIABLE, 20 ohms, 15%, .G watt... 0. ee ee ee 272781-001 
R414 RESISTOR, 10K ohms, £1%, 1/10 watt... 0.00 center eaten ene 274107-001 
R415 RESISTOR, 10K ohms, £1%, 1/10 watt... 0... ce cee eee net eens 274107-001 
R416 RESISTOR, Factory selected 2... 0. ne ee ne ee ene teen 273107-901 
R417 RESISTOR, 22K ohms, £5%, 1/4 watt ..... 0. c ce ce ee eee nee ee enene 264674-061 
R418 RESISTOR, 22K ohms, £5%, 1/4 watt 0.0.00 ene ee 264674-001 
R419 RESISTOR, 30.1K ohms, £1%, 1/10 watt .. 00... cc ew ee tee nee 26993 7-001 
R420 RESISTOR, 30.1K ohms, £1%, 1/10 watt .. 0... ee eee teens 269931-001 
R421 RESISTOR, 30.1K ohms, £1%, 1/10 watt . 0... eee eens 26993 1-001 
R422 RESISTOR, 10K ohms, £1%, 1/10 watt... 0... ce ee eee eens 269887-001 
5401 DECK, RANGE SWITCH ices cei GS Ae hep iw be Re we Oe 271859-001 
5402 DECK, RANGE SWITCH 20. son sak bi eee ee ba Be ee ee A 27 7860-001 
$403 DECK -RANGE SWEECs scngon ds ate ok Scent dee eebce ws Sie te Sale ingen aes 271877-001 


BOAR DZDRILLED: jason tin cacdenes eda eateare tare a Mine a Ga Se ake we 271838-901 
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